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Applicants): PUJ et al. 
Serial No. Unknown 
Filed: Herewith 

For: ELECTROSPRA YJNG APPARA TVS AND METHOD FOR CPA TING PARTICLES 

Amendments to the Claims 

This listing of claims replaces all prior versions, and listings, of claims in the above- 
identified application: 
1-70. Canceled 

71 . (original) An apparatus for use in coating particles, the apparatus comprising: 

at least one source comprising at least one liquid suspension, wherein the at least one 
source comprising the at least one liquid suspension comprises at least particles and a coating 
material; 

a spray dispenser, wherein at least one opening is defined at an end of the spray dispenser 
for providing a flow of the at least one liquid suspension; 

an electrode electrically isolated from but positioned in proximity to the spray dispenser 
end, wherein a nonuniform electrical field is created between the spray dispenser end and the 
electrode electrically isolated therefrom to establish a spray of microdroplets suspending at least 
the particles forward of the spray dispenser end when the flow of the at least one liquid 
suspension is provided, wherein the particles are coated with at least a portion of the coating 
material as the microdroplets evaporate. 

72. (original) The apparatus of claim 71 , wherein the particles comprise carrier particles and 
the coating material comprises biological material. 

73. (original) The apparatus of claim 71, wherein the at least one suspension comprises 
biological material particles. 

74. (original) The apparatus of claim 73, wherein the coating material comprises a 
facilitating transfer material. 
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75. (original) The apparatus of claim 71 , wherein the particles have a nominal diameter of 
about 2 nanometers to about 1 micron. 

76. (original) The apparatus of claim 75, wherein the particles have a nominal diameter of 
about 10 nanometers to about 100 nanometers. 

77. (original) The apparatus of claim 71, wherein the microdroplets have a nominal diameter 
of about 10 nanometers to about 10 microns and the particles have a nominal diameter of about 2 
nanometers to about 1 micron. 

78. (original) The apparatus of claim 71 , wherein the at least one opening at a spray 
dispenser end comprises at least two openings at the spray dispenser end, wherein the at least 
one liquid suspension comprises a liquid suspension comprising particles and a liquid suspension 
comprising coating material, and further wherein a first opening of the at least two openings at 
the spray dispenser end is used to provide a flow of the liquid suspension comprising particles 
and a second opening of the at least two openings at the spray dispenser end is used to provide a 
flow of the liquid suspension comprising coating material. 

79. (original) The apparatus of claim 71 , wherein the apparatus further includes a vacuum 
chamber, and further wherein the spray of microdroplets is provided into the vacuum chamber. 

80. (original) The apparatus of claim 71 , wherein the apparatus further comprises a movable 
surface continuously moved past the spray of microdroplets. 

81 . (original) An apparatus for coating particles, the apparatus comprising: 

a source comprising at least one suspension, wherein the source comprising the at least 
one suspension comprises at least particles and coating material; 



Preliminary Amendment Page 5 of 9 

Applicant(s): PUI et al 
Serial No. Unknown 
Filed: Herewith 

For: ELECTROSPRA YING APPARA TUS AND METHOD FOR CPA TING PARTICLES 

a capillary tube electrode, wherein the capillary tube electrode includes a capillary tube 
having a first open end and a second open end, the capillary tube operatively connected to the 
source to receive a flow of at least the suspension at the first open end thereof; and 

an electrode isolated from but positioned in proximity to the second open end of the 
capillary tube, wherein a nonuniform electrical field is created between the capillary tube 
electrode and the electrode isolated therefrom such that a spray of microdroplets suspending at 
least the particles is provided from the second end of the capillary tube, and further wherein the 
particles are coated with at least a portion of the coating material as the microdroplet evaporates, 

82. (original) The apparatus of claim 8 1 , wherein the particles comprise carrier particles and 
the coating material comprises biological material. 

83. (original) The apparatus of claim 81 , wherein the particles comprise biological material 
particles. 

84. (original) The apparatus of claim 83, wherein the coating material comprises a 
facilitating transfer material. 

85. (original) The apparatus of claim 81, wherein an electrical charge is concentrated on the 
coated particles as the microdroplet evaporates, and further wherein a space charge effect of the 
concentrated electrical charge substantially prevents agglomeration of the coated particles. 

86. (original) The apparatus of claim 85, wherein the electrical charge concentrated on a 
coated particle is in the range of about 80 percent to about 95 percent of a maximum charge that 
is held by the microdroplet. 
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87. (original) The apparatus of claim 8 1 , wherein the particles have a nominal diameter of 
about 2 nanometers to about 1 micron. 

88. (original) The apparatus of claim 87, wherein the particles have a nominal diameter of 
about 10 nanometers to about 100 nanometers. 

89. (original) The apparatus of claim 8 1 , wherein the particle source provides a continuous 
source of the suspension to the capillary tube. 

90. (original) The apparatus of claim 81 , wherein the capillary tube electrode further 
comprises a casing concentric with at least a portion of the capillary tube between the first and 
second open ends thereof, the second open end of the capillary tube extending beyond the casing 
a predetermined distance, and further wherein the apparatus includes a gas source providing a 
gas to be received between the capillary tube and the concentric casing. 

91 . (original) An apparatus for coating particles, the apparatus comprising: 
a particle source comprising at least particles to be coated; 

a coating material source comprising at least coating material; 

a capillary tube electrode having a dispensing tip, wherein the capillary tube electrode 
includes: 

a first capillary tube having a first open end and a second open end, the first 
capillary tube operatively connected to receive a flow of at least one of particles and 
coating material at the first open end thereof, and 

a second capillary tube concentric with at least a portion of the first capillary tube, 
wherein at least one of the particles and the coating material is received in an annular 
opening defined between the first and second concentric capillary tubes; and 
an electrode isolated from but positioned in proximity to the dispensing tip of the 
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capillary tube electrode, wherein a nonuniform electrical field is created between the capillary 
tube electrode and the electrode such that a spray of microdroplets suspending at least particles is 
provided from the dispensing tip, and further wherein upon evaporation of the microdroplets the 
particles are coated with the coating material. 

92. (original) The apparatus of claim 91, wherein the capillary tube electrode further includes 
a casing concentric with at least a portion of the second capillary tube between a first and second 
open end thereof, the second open end of the second capillary tube extending beyond the casing 
a predetermined distance, and further wherein the apparatus includes a gas source providing a 
gas to be received between the second capillary tube and the concentric casing. 

93. (original) The apparatus of claim 91, wherein an electrical charge is concentrated on the 
coated particles as the microdroplet evaporates, and further wherein a space charge effect of the 
concentrated electrical charge substantially prevents agglomeration of the coated particles. 

94. (original) The apparatus of claim 93, wherein the electrical charge concentrated on a 
coated particle is in the range of about 80 percent to about 95 percent of a maximum charge that 
is held by the microdroplet. 

95. (original) The apparatus of claim 91, wherein the particles have a nominal diameter of 
about 2 nanometers to about 1 micron. 

96. (original) The apparatus of claim 95, wherein the particles have a nominal diameter of 
about 1 0 nanometers to about 1 00 nanometers. 

97. (original) The apparatus of claim 91, wherein the particle source comprises at least one 
suspension comprising biological material particles. 
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98. (original) The apparatus of claim 91, wherein the particle source comprises biological 
material particles. 



99. (original) The apparatus of claim 91, wherein the coating material comprises a 
facilitating transfer material. 71. 



